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ABSTRACT 
 
 
 
 
Palm press fibers of Tenera and Dura palm oil species of Malaysia and 
Nigeria respectively were used to prepare poly(ε-caprolactone)/poly(lactic acid) 
blend composites. All the blends and composites were produced using the twin screw 
extruder and the test specimens were fabricated using the injection molding machine.  
The morphology, mechanical, thermal, water absorption and biodegradation 
properties of the composites were studied. Fourier Transforms Infrared (FTIR) 
revealed that the hemicelluloses were completely removed after alkali fiber 
treatment.  Field Emission Scanning Electron Microscope (FESEM) showed the 
improvement of fiber/matrix adhesion and the confirmation of compatibilization in 
the blend and composites.  X-ray Diffraction (XRD) confirmed the increase in 
crystallinity of the fibers after alkali treatment. Compatibilization and fiber 
reinforcement significantly enhanced the mechanical and thermal properties, 
biodegradation and char yield of the composites.  The Tenera composites exhibited 
higher mechanical properties than the Dura composites, while the Dura composites 
were thermally more stable than the Tenera composites.  The Dura fibers also 
increased the percentage crystallinity of the composites more than the Tenera fibers. 
Compatibilization and fiber reinforcement increased the rate of biodegradation of the 
blend and composites.  There was no significant difference in the biodegradation rate 
between the Tenera and Dura composites.  The optimum properties were obtained for 
Tenera and Dura composites at 15 wt. % fiber loading.  In view of the above, the 
composite was adjudged as the best formulation for both fiber reinforcements. 
 
 
 
 
 
 
vi 
 
 
 
 
 
 
ABSTRAK 
 
 
 
 
Gentian kelapa sawit termampat Tenera dan Dura daripada spesis kelapa 
sawit dari Malaysia dan Nigeria masing-masing digunakan untuk menyediakan 
komposit dari adunan poli(ε-kaprolakton)/poli(laktik asid). Kesemua adunan dan 
komposit dihasilkan dengan menggunakan penyemperit skru berkembar dan 
spesimen ujikaji di hasilkan menggunakan pengacuan suntikan. Ciri-ciri morfologi 
dan sifat-sifat mekanikal, termal, kadar penyerapan air, dan biodegradasi bagi bahan 
komposit telah dikaji. Fourier Infra-merah (FTIR) membuktikan penyingkiran 
lengkap hemiselulosa selepas rawatan alkali dilakukan terhadap gentian. Mikroskop 
Imbasan Elektron (FESEM) menunjukkan peningkatan lekatan gentian/matriks, dan 
mengesahkan keserasian dalam adunan dan komposit. Pembelauan Sinar-X (XRD) 
mengesahkan peningkatan penghabluran dalam gentian selepas rawatan alkali. 
Penserasi dan gentian penguat meningkatkan sifat-sifat mekanikal dan termal, 
biodegradasi dan kandungan arang komposit tersebut. Komposit Tenera memaparkan 
sifat-sifat mekanikal yang lebih tinggi berbanding komposit Dura, manakala 
komposit Dura mempunyai kestabilan terma yang lebih baik berbanding komposit 
Tenera. Gentian Dura juga meningkatkan peratusan penghabluran komposit melebihi 
gentian Tenera. Penserasi dan gentian tetulang meningkatkan kadar biodegradasi 
adunan dan komposit. Tiada perbezaan yang ketara dalam kadar biodegradasi antara 
adunan komposit Tenera dan Dura. Sifat-sifat optimum untuk campuran komposit 
Tenera dan Dura diperolehi pada 15 % kandungan gentian. Berdasarkan keputusan di 
atas, adunan komposit tersebut telah dikenalpasti sebagai formulasi terbaik untuk 
kedua-dua gentian tetulang. 
 
 
 
 
 
